It is shown that the identification of gluon and quark jets in the process e+e-+ three jets is feasible if the gluon is radiated off heavy quarks. Gluon energy spectra are computed for e+e-+ bi;g in the upper PEP-PETRA energy region and for e+e-+ Z O +-ttg.
at the Z" resonance one will have high statistics and the mass of the t-quark is expected to be so high that just a rough experimental estimate of the jet masses will allow a separation.
In the following we will compute three-jet cross sections and gluon energy spectra for the process Z" -+ QQg where Q denotes a quark of mass m and g a gluon, and show how this specializes to the spectra in the process e+e-+ "y" + QGg. Let us introduce the energy fractions
2Ei/M, where i=1,2,3 corresponds to Q,Q,g and M is the Z" mass.
We obtain (x1+x2+x3 = 2): 
Expression (1) shows the usual infrared and collinear singularities as xl and (or) x2 approach 1. We are specifically interested in the gluon -spectra that appear in three jet events and will therefore define a quantity that satisfies the following two criteria: (i) the three jets are separated, (ii) the defined quantity can be reliably computed in a first order as approximation.
For heavy quarks F3 the most economic cutoff in (1) to satisfy the above criteria is a restriction on the angle between the quark and antiquark direction 2 2
because this provides us simultaneously with x31e >O and a 8 Qg ' %g cutoff.
The effective coupling constant' can be shown not to be CY~/IT, but rather > log26 (8) in the region of small x 3' 6 should be chosen that the quantity (8) 
gives us the gluon energy spectra. These spectra scale in m2/s except for a logarithmic variation of es(s). Figure 2 shows the result for various t-quark masses at the Z" resonance (M= &=90 GeV) and Fig. 3 the gluon spectrum for the process e+e--t "y" + gbg at &= 30 GeV.
The total cross section T/r0 is 7% for 6=0.1 and m= 20 GeV, which would correspond to as much as lo2 -lo3 events a day at the Z" resonance. 10 The mean energy of the gluon jet in these events is <E3> = 22 GeV (<x3> -0.5).
For bbg production at 30 GeV I & s 40 GeV and ttg at Zo with F4 mt 2 20 GeV it is expected that a three jet structure will be observa- The specific QCD predictions such as quark and gluon energy spectra as well as angular distributions based on (1) can then be checked.
As far as we have seen in our calculation, the angular distribution in eQO for fixed x3 is very sensitive to the spin of the gluon.
If mt > 20 GeV the heavy quarks will presumably not appear as collimated jets which could be disentangled from each other at & = 90
GeV. The high statistics experiments expected at the Z" resonance, however, make it worthwhile to think more about that situation, since there will still be the signal of a narrow gluon jet with large energy.
These events could be selected experimentally by imposing thrust and acoplanarity cuts, which in the case of light quarks can only be survived by events which show an explicit multijet structure. Let us illustrate that for m= 25 GeV. Assuming that the quark fragments syrmnetrically in its rest frame F5-on computes T * 0.83 for events Z" +-Qo and events of the type Z" -t Qqg will be even lower in thrust, i.e., with a cut T max =0.9 one will not loose events in which heavy quarks are produced.
For qig events with light quarks T 5 0.9 implies that the smallest angle between any two of the three partons is larger than 70' and at this high 
